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ABSTRACT

Introduction The systematic collection of electronic
patient-reported outcome (ePRO) in the routine care of
patients with chronic haematological malignancies such as
chronic lymphocytic leukaemia (CLL) and myelodysplasia
syndromes (MDS) can constitute a very ambitious but
worthwhile challenge. MyPal is a Horizon 2020 Research &
Innovation Action aiming to meet this challenge and foster
palliative care for patients with CLL or MDS by leveraging
ePRO systems to adapt to the personal needs of patients
and caregiver(s).

Methods and analysis In this interventional randomised
trial, 300 patients with CLL or MDS will be recruited
across Europe. Patients will be randomly allocated to

early palliative care using the MyPal system (n=150)
versus standard care including general palliative care if
needed (n=150). Patients in the experimental arm will be
given access to the MyPal digital health platform which
consists of purposely designed software available on
smartphones and/or tablets. The platform entails different
functionalities including physical and psychoemotional
symptom reporting via regular questionnaire completion,
spontaneous self-reporting, motivational messages,
medication management and a personalised search engine
for health information. Data on patients’ activity (daily
steps and sleep quality) will be automatically collected via
wearable devices.

Ethics and dissemination The integration of ePROs via
mobile applications has raised ethical concerns regarding
inclusion criteria, information provided to participants, free
and voluntary consent, and respect for their autonomy.
These have been carefully addressed by a multidisciplinary
team. Data processing, dissemination and exploitation

of the study findings will take place in full compliance

with European Union data protection law. A participatory
design was adopted in the development of the digital
platform involving focus groups and discussions with
patients to identify needs and preferences. The protocol
was approved by the ethics committees of San Raffaele
(8/2020), Thessaloniki ‘George Papanikolaou’ Hospital

Strengths and limitations of this study

» MyPal ADULT is a multicentre randomised inter-
ventional study in palliative care using an innova-
tive approach based on electronic patient-reported
outcome-based systems to improve the quality of
life of patients with chronic lymphocytic leukaemia
(CLL) or myelodysplastic syndromes (MDS).

» This is an international study involving five clinical
sites with long-standing expertise in the manage-
ment of patients with CLL and MDS.

» MyPal system developers have interacted extensive-
ly with end users from its initial development and
will continue until its evaluation, thus putting down
the basis for successful user engagement.

» Considering the median age of diagnosis of about 70
years for both CLL and MDS, use of eHealth systems
might be challenging, requiring comprehensive
training and possibly leading to higher than expect-
ed attrition rate.

» The COVID-19 pandemic has delayed study initiation
and might require ad hoc adaptations to data collec-
tion processes during the study.

(849), Karolinska Institutet (20.10.2020), University General
Hospital of Heraklion (07/15.4.2020) and University of Brno
(01-120220/EK).

Trial registration number NCT04370457.

INTRODUCTION

Chronic lymphocytic leukaemia (CLL) and
myelodysplastic syndromes (MDS) are two of
the most frequent haematological malignan-
cies in the Western world usually occurring
in older individuals (median age at diag-
nosis of around 70 years).1 2 These diseases,
though generally chronic, are considerably
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heterogeneous in underlying biology, presentation
and clinical course, ranging from relatively indolent to
extremely aggressive. Recent scientific advances have
revolutionised the therapeutic landscape through the
introduction of novel therapies, resulting in improved
outcomes, including increased overall survival.” That
said, both CLL and MDS remain essentially incurable
and current therapies aim at controlling the disease long
term. Due to this, open issues abound regarding the
impact of CLL and MDS and their treatment on quality of
life (QoL) because of disease-related symptoms, the toxic
effects of therapy, and the emotional, socioeconomic,
and functional effects of living with an incurable illness,
especially considering the likely association with other
comorbidities due to advanced age.*

Evidence suggests that patients with CLL have poorer
QoL compared with the general population, being signifi-
cantly bothered by physical symptoms (81% reporting
fatigue and 56% sleep disturbances) at treatment initi-
ation.” Similarly, patients with MDS may suffer from a
wide variety of symptoms, including fatigue, anxiety and
insomnia, among others, which result in impaired QoL.%”
This is highly relevant in light of the recent therapeutic
shift from fixed duration intravenous chemoimmuno-
therapy to continuous oral therapies for which patient
compliance and treatment adherence are key to obtaining
long-lasting disease control. Following this paradigm
shift, palliative care, meant as the management of phys-
ical symptoms and psychosocial distress throughout the
disease course, has come to play a key role.

Changes in the patients’ experience across the illness
trajectory can be captured and measured using patient-
reported outcomes (PROs). PROs typically refer to the
use of standardised, validated self-report questionnaires,
and they could be considered the gold standard as far as
subjective experiences are concerned.®? PROs are typi-
cally employed as part of clinical trials, for example, in
order to support drug safety studies, and to this end,
systematic reporting processes and specific terminologies
are actively developed and investigated.'” Furthermore,
PROs have a major role in improving the quality of palli-
ative care, like facilitating physician—patient communica-
tion and symptom management.'" Their consideration
along with clinical and laboratory data within the palli-
ative care clinical setting can help provide patients with
the most appropriate support.'® Specifically, in pallia-
tive care throughout the disease journey, PROs can: (1)
monitor changes in the patients’ health status; (2) facili-
tate the identification of unmet needs which could have
been overlooked (psychological, social, physical, etc); (3)
provide information on the evolution of disease and the
impact of treatment interventions; (4) promote patient/
physician interaction and communication; and (5) aid
clinical decision-making."” *

The process of collecting PROs has progressed along
technical advances, in particular through the introduc-
tion of the eHealth paradigm, defined as the use of infor-
mation and communications technology in support of

health.'"* eHealth interventions might target the active
capture of measurements from the patients themselves,
as is the case with the electronic implementation of PROs
(ePROs). In fact, ePROs have been found to contribute
to improved health outcomes in patients with cancer,
for example, improvement in physical activity,"” reduc-
tion in anxiety and drowsiness, ° lower levels of fatigue,
nausea, insomnia'’ and pain intensity, as well as signifi-
cant improvement in emotional and social functioning."®

The systematic collection of ePRO information in
routine CLL and MDS practice can constitute a very
ambitious but worthwhile challenge. MyPal is a Horizon
2020 Research & Innovation Action aiming to meet this
challenge and foster palliative care for patients with CLL
and MDS by leveraging ePRO systems to adapt to the
personal needs of the patient and his/her caregiver(s).
MyPal aspires to empower patients and their caregivers
in capturing more accurately their symptoms/conditions,
communicate them in a seamless and effective way to
their healthcare providers (HCPs) and, ultimately, foster
action through advanced methods of identification of
important deviations relevant to the patient’s state and
QoL. MyPal will evaluate the proposed intervention for
adults with CLL and MDS through a carefully designed
randomised controlled trial (RCT) that will be conducted
in diverse healthcare settings across Europe.

METHODS AND ANALYSIS

Study design

This is a multinational RCT, enrolling patients with CLL
or MDS at five clinical sites in Europe. The method-
ological approach of the study involves patients’ use of
a mobile application with a range of functionalities as
well as a FitBit smartwatch. Patients will be able to conve-
niently self-report via the MyPal mobile application using
ePROs as outcome measures while the Fitbit will also be
collecting data on patients’ physical activity. The main
aim of the MyPal ADULT is to evaluate the effectiveness
and cost-effectiveness of use of the MyPal ePRO system
as a novel, patient-centred, palliative care intervention
for patients with haematological malignancies (CLL or
MDS).

Objectives and outcome measures

Primary objective

The main objective is to determine whether the MyPal
ADULT intervention can lead to improved QoL compared
with standard care as evidenced by statistically signifi-
cant higher scores in the European Organization for
Research and Treatment of Cancer (EORTC) quality of
life QLQ-C30" General Questionnaire and the Euroqol
H-dimension (EQ—BD).20

Secondary objectives

To determine whether—compared with standard care—
the MyPal system intervention can lead to the following
outcomes in patients with CLL or MDS:

2

Scarfo L, et al. BMJ Open 2021;11:2050256. doi:10.1136/bmjopen-2021-050256



» Improvement in physical and emotional functioning
as evidenced by higher scores in the Integrated Pallia-
tive Care Outcome Scale (IPOS)?' at prespecified time
points (please refer to the Reporting period section).

» Increase in satisfaction with care as evidenced by
higher scores in the EORTC Patient Satisfaction with
Cancer Care questionnaire22 at prespecified time
points.

» Increase in overall survival as evidenced by longer
survival times.

To evaluate the cost-effectiveness of the MyPal interven-
tion compared with standard care, taking into account
the Euroqol EQ-5D data from both groups as well as other
parameters such as hospital visits, doctor visits, hospitali-
sations, medications, treatments and investigations.

To determine whether the MyPal system intervention
can lead to the following outcomes in patients with CLL
or MDS over time:

» Reduced symptom burden as evidenced by lower
scores in the Edmonton Symptom Assessment System
(ESAS)® at prespecified time points.

» Reduced pain score as evidenced by lower scores in
the Brief Pain Inventory (BPI)** at prespecified time
points.

» Reduced emotional distress as evidenced by lower
scores in the Emotion Thermometers (ET)® at
prespecified time points.

» Increase in patient engagement in care as evidenced
by satisfactory adherence to reporting (eg, 70%
answered scheduled reports).

Patient recruitment

Patients (n=300) will be recruited from the following five

clinical centres across four European countries:

1. Karolinska Institutet (Sweden).

2. Universita Vita-Salute San Raffaele (Italy).

3. University Hospital of Heraklion, Crete (Greece).

4. University Hospital Brno (Czech Republic).

5. G Papanicolaou Hospital of Thessaloniki (Greece).
All consecutive patients with CLL (as well as small

lymphocytic lymphoma (SLL), a condition equivalent

to CLL) or MDS who visit the participating centres will

be screened and asked to participate in the MyPal study.

Patients should fulfil the eligibility criteria highlighted in

box 1 for enrolment. The patient recruitment started in

January 2021 (first patient in 04 January 2021) and it is

planned to end by December 2021.

Randomisation

Patients will be randomly assigned in a 1:1 fashion to
receive early palliative oncology care using the MyPal
digital health platform (intervention group) versus stan-
dard care which could include general palliative care
if needed (control group), stratified by cancer type (ie,
CLL/SLL vs MDS), using a computer-generated number
sequence, based on blocked randomisation approach.®
The assignment of each patient will be conducted
during his/her enrolment phase (figure 1) with no prior

Box 1

Eligibility criteria

Inclusion criteria

1. Adults (>18 years).

2. Diagnosed with chronic lymphocytic leukaemia (CLL) or small lym-
phocytic lymphoma (SLL), a condition equivalent to CLL or myelod-
ysplasia syndromes (MDS).

3. Scheduled to receive any line of treatment for CLL/SLL or MDS or
who have been previously exposed to any treatment for CLL/SLL
or MDS.

4. Able to understand and communicate in the respective language.

5. Users of an internet-connected device (smartphone/tablet).

Exclusion criteria

1. Patients who are already participating in another interventional
study.

2. Patients needing immediate referral for specialised palliative care.

3. Any life-threatening iliness, medical condition or organ system dys-
function that, in the attending physician’s opinion, could compro-
mise the subject’s safety or put the study outcomes at undue risk.

4. Life expectancy <3 months.

5. For the CLL/SLL cohort: patients who have experienced Richter’s
transformation.

knowledge for the enrolling clinicians, in order to avoid
biases.

MyPal digital health platform

The intervention consists of the use of the MyPal digital
health platform. The system will be used by the patients
who participate in the intervention arm of the trial and by
the participating HCPs, while patients participating in the
control group (the standard arm of the trial) will not use
the system. Access to the MyPal digital health platform
(figure 2) will be granted to the patients for 12 months
of continuous use right after their enrolment in the trial.
HCPs will have access to the system until the end of the
trial. Patients will be informed that the MyPal eHealth
system is not meant to be used as an emergency service
and urgent issues have to be reported following standard
care procedures.

The intervention focuses on the reporting of physical
and psychoemotional symptoms by the patient via the
MyPal smartphone app installed on his/her personal
smartphone or tablet (see sample screen in figure 3A).
Furthermore, the reported symptom-related informa-
tion is immediately delivered to the HCP via the MyPal
web app which is the main interface of the HCP to the
system (see sample web app page in figure 3B). Finally,
the smart wristband, Fitbit Ionic, a commercial activity
tracking device that will be employed for monitoring
the physical activity and the sleep quality of the patient,
will be provided by the site personnel. Despite the fact
that the presentation of the technical infrastructure is
considered out of this paper’s scope, it should be high-
lighted that the system backend infrastructure stores
the collected data focusing on information security best
practices.
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The patient’s perspective
From the patient’s perspective, both system-initiated
functionalities (ie, functionalities for which the system
decides when they become available to the user) and
user-initiated functionalities (ie, functionalities that the
user has access to at all times) offered via the MyPal smart-
phone app can be seen in table 1.

The main phases for the enrolled patients’ point of
view include a registration phase, a main usage phase and
a follow-up phase, and can be summarised as follows:

Registration phase

This phase is completed the first time the patient uses the
MyPal smartphone/tablet app, and aims at (1) registering
the patient into the MyPal system, (2) initially setting a
number of preferences, (3) collecting via self-reporting
the baseline assessment of the patient’s physical and
psychoemotional symptoms, and (4) screening for moti-
vational targets and non-adherence risk. The smartphone
app guides the patient throughout the entire registra-
tion process in a wizard-like fashion. In case needed, the
patient might get some help for completing the registra-
tion from an HCP (eg, research nurse) participating in
the study.

|-
il

Healthcare
Professional

MyPal web app

last patient, first visit

System backend

End of intervention
last patient, last visit

End of enrolment

Main usage and follow up phase

Schematic representation of the study design. ePROs, electronic patient-reported outcomes.

Main usage phase

This phase lasts 6 months (month l-month 6 of the
patient’s participation in the study) and, during this time,
the patient is given access to a number of user-initiated
and system-initiated ones. Two main types of notifications
can be distinguished, namely the intervention notifica-
tions (ie, notifications associated with functionalities that
are part of the interventions) and the assessment notifica-
tions (ie, notifications informing the patient it is time to
complete the assessment questionnaires).

Follow-up usage phase

The follow-up usage phase starts immediately after the
completion of the main usage phase and it also lasts 6
months (month 7-month 12 of the patient’s participa-
tion). During this phase, however, the smartphone app
does not issue assessment notification monthly; instead it
issues only one such notification at the end of month 12.

The HCP’s perspective
The functionalities offered via the HCP web app are
reported in table 2.

The HCPs need to follow a simple registration process
during their first entry in the MyPal web app. During the

()

Smart
Wristband

N |
b
L] -
MyPal Patient
smartphone app

Figure 2 Software and hardware modules of the MyPal digital health platform.
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Figure 3 Sample graphical user interfaces of the MyPal eHealth system: (A) screen of the MyPal smartphone app; (B) page of

the MyPal web app.

main usage of the MyPal web app, the HCPs get access
to the data that are collected by (1) the MyPal smart-
phone app and (2) the commercial smart wristband. The
collected data become available to the MyPal web app in
a ‘live’ fashion, as soon as they are stored. At an individual
level, the HCP is authorised to access only the data of the
patients of the associated clinical centre; however, access
to aggregated and summarised data coming from all
patients (descriptive statistics such as min, max, average
and percentiles) will also be provided to all HCPs. HCPs
are not actively notified by the MyPal system at any point
in order to avoid ‘alert fatigue’-related issues and biases.
The individual data of the participating patients of every
clinical centre are planned to be reviewed by the asso-
ciated HCPs at least once every 72 hours. Appropriate
actions will be taken according to the HCP’s judgement
and medical expertise. These actions will be recorded by
the HCPs via the MyPal system, that is, referral for diag-
nostics, prescription of medication, etc.

As the MyPal eHealth system constitutes a complex
intervention comprising of a number of individual
elements, the fidelity of the intervention implementation
will be evaluated by collecting the information on the
web interface (to be completed by the HCPs accessing
the system), including review of reported symptoms and
questionnaires by HCPs (audit trail) and action taken by
HCPs, if any.

Data collection and analysis

Data collection

Data collection will be undertaken by the MyPal digital

health platform, which consists of the following modules:

1. The MyPal smartphone app. This will be used by the
patients assigned to the study intervention group in
order to report their physical and psychoemotional
symptoms either spontaneously or periodically, as well
as manage their medication intake, review their own

data (eg, symptom trajectory), etc. Additionally, it will
serve as the hub for the transfer of activity level and
sleep quality data acquired by a commercial activity
tracking device.

2. The MyPal web portal. This will be used by the HCPs
participating in the study in order to monitor and peri-
odically review the collected patient data, as well as to
register certain data pertaining to a patient (eg, treat-
ment plan, next appointment). The portal will also be
used sporadically by the patients assigned to the study
control group for answering the assessment ePRO
questionnaires.

3. The MyPal backend and storage module. All patient
data collected from the smartphone app and the web
portal will be synchronised to the MyPal backend and
storage module.

Types of data

Special categories of personal data collected during the

study include:

Data collected in both experimental and standard arms:

» Demographic (eg, age, gender).

» Clinical information, including disease and
treatmentrelated features, frequency of appoint-
ments and events occurring during the observation
time.

» PROs for study endpoint assessment (assessment
questionnaires) to allow for a comparison:

- The EORTC QLQ-C30 which is a 30-item QoL
questionnaire, assessing important functioning
domains, common cancer symptoms as well as
the perceived financial impact of the disease and
treatment.

- The Euroqol, EQ-5D-3L, a 25-item general mea-
sure evaluating patients with regard to the follow-
ing dimensions: mobility, self-care, usual activities,
pain/discomfort and anxiety/depression.

Scarfo L, et al. BMJ Open 2021;11:6050256. doi:10.1136/bmjopen-2021-050256



Open access

Jopinoid areoyyesy ‘doH

Scarfo L, et al. BMJ Open 2021;11:€050256. doi:10.1136/bmjopen-2021-050256

MBINSI
‘saJieuuonsanb jeuonowsoyodAsd pue [edisAyd 03 sesuodsal 1sed s,juaijed ayj sjussaid jeyl MaIA Yy uoljewsoul papodal-jos  ¥Nd

"o)elul Jo Aousnbaly ay) pue ebesop oyl yym Buoe uejd uoneoipsw sjusiied 8y} JO 1SI| 9|qeUPS Uy  juswabeuew uoneolpal  g2Nd

uonduosaqg Ayjeuonouny

pajenui-1asn

(g Moam [un Apjeam aduo Uay} ‘¢ Yoam |ilun Apeam a01m} panssi) sesuodsai juaiped wody indul
SaAI9081 1By} WyIoBe WolsSNd B UO Paseq paulwlalop Si 1ualuod Jiay] “luaiied ayl 0} pajussaid sebessall [BUOIIBAIIOW LOYS paJojie]  sebessaw [euolleAllolN  #Sd

salieuuonsanb wojdwAs
Yeam Jad 80uo panss| ase alreuuolisanb woidwAs [euoijowsoyoAsd e 819|dwod 0} SUOIIBDLIION [euonowsoyohsd  gsd

uonduosa@ Ajjeuonduny pajeijiul-walsAs




Table 2 Functionalities of the MyPal web app

Functionality Description

HA1 Incoming information
summary

A central page of the web app which lists the incoming patient information that has not been
reviewed yet. The summarised incoming information is automatically prioritised in the system

backend with the help of custom algorithms and the pieces of incoming information that are
assigned the highest priority and placed on the top of the list.

H2 Individual data
dashboard

A page that presents, using a dashboard with modern visualisations, all the information that has
been collected for a given patient since the beginning of the trial. The information includes (1)

patients’ responses to the symptom questionnaires; (2) the spontaneous symptom reports; (3)
the self-reported medication via the smartphone app; (4) the appointment schedule; (5) the daily
number of steps and sleep quality as tracked by the commercial smart wristband; (6) relevant
clinical information (age, gender, diagnosis, treatment-naive/relapsed, stage or risk, treatment to
be given, info on expected outcome, Karnofsky index at the time of inclusion, comorbidities).

H3  Aggregated data
dashboard

A page that presents, using an analytics dashboard with modern visualisations, aggregated
and summarised information coming from all patients who participate in the trial (descriptive

statistics such a min, max, average and percentiles).

H4 Discussion guide

A page that provides a personalised discussion guide to be used during an appointment with a

patient to mitigate potential risk of non-adherence with the intervention. This will be available to
the HCP through the web interface before a patient’s visit. The discussion guide is personalised
to the patient’s non-adherence risk screener results.

H5  Information
recommender
repository update

H6  HCP response log

A page used for editing the information that resides in the repository of the personal health
information recommender. The HCP can upload documents or specify web resources that
contain valid medical information.

A page used for logging potential responses of the HCP to the presented information of a

specific patient. The HCP can log in a structured manner any actions taken after visiting
individual data dashboard of a patient.

HCP, healthcare provider.

- The IPOS, a 10-item questionnaire, specific to
palliative care, which measures patients’ physical
symptoms, psychological, emotional and spiritual,
as well as information and support needs.

- The Satisfaction with Cancer Care developed by
the EORTC group which assesses patients’ percep-
tion of the quality of medical and nursing care, as
well as the organisation of care and services of an
oncology department.

Data collected in the experimental arm only:

» FitBit derived (eg, activity and sleep patterns).

» Symptoms (through both spontaneous and scheduled
reporting).

» PROs which are part of the intervention (interven-
tion questionnaires) and will be deployed to monitor
patient’s condition in MyPal:

- The ESAS, a 10-item questionnaire assessing
common symptoms experienced by patients with
cancer.

- The BPI, a nine-item questionnaire designed to
assess cancer pain intensity, pain relief treatment
or medication as well as pain interference in
activities.

- The ET, a tool which assesses emotional issues,
namely distress, anxiety, depression and anger, as
well as patients’ need for help through five visual
analogue scales.

Reporting period

After the patients are enrolled in the study, they are asked
to complete the assessment ePROs on a monthly basis
(both groups) and the intervention/symptom ePROs on
a weekly basis (intervention group only) for 6 months
(main phase). In the follow-up phase, the patients of the
intervention group continue completing the intervention
e¢PROs as before, while both groups complete the assess-
ment ePROs once more in the end of the phase.

Data security

The privacy-by-design paradigm27 has been employed to
install appropriate data protection measures as early as
possible in the development of the MyPal platform, in
compliance with the General Data Protection Regula-
tion (European Union (EU)) 2016/679.% To this end,
the necessary Data Protection Impact Assessments (n=2)
were conducted. The first focusing on the management
of data on local clinical sites (mobile apps, etc), and the
second focusing on the management of aggregated data
for further analysis (anonymisation of data, etc). These
were thoroughly reviewed by the respective Data Protec-
tion Officers. The data protection security measures
include (1) the storage of personally identifiable data
only in the premises of clinical sites, (2) role-based data
access, (3) password encryption, (4) use of the OAuth
protocol (to minimise password-based authentication
whenever possible), (5) network data transfer via the

Scarfo L, et al. BMJ Open 2021;11:¢050256. doi:10.1136/bmjopen-2021-050256
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secure Hypertext Transfer Protocol Secure (HTTPS)
protocol, etc.

Furthermore, adjusting the system architecture along
the privacy-by-design paradigm, a decentralised deploy-
ment model of the MyPal platform, has been adopted
encompassing one local installation per participating
clinical centre in order to host personally identifiable
information for all participating study subjects from the
clinical centre in its own Information technology (IT)
infrastructure. However, one central installation at the
site of the study sponsor has also been deployed to host
the assessment ePRO responses from all centres after they
have been completely deidentified. It should be clarified
that the link between the ID of the patient used in the
context of MyPal study and the patient identification
information (name, address, age, etc) exists, but this link
never leaves the local clinical site environment.

Sample size calculation

Assuming relatively acceptable values for the attrition rate
(ie, 20%) and the missing data (ie, 30%), the sample size
analysis concluded that 300 recruited patients with CLL
or MDS at any ratio providing one measure at enrolment
(baseline) and seven repeated measures (at months 1,
2, 3,4, 5, 6 and 12) are sufficient for the power of the
intended statistical testing to be over 90% in all cases,
given (a) a 0.05 significance level and (b) an effect size of
0.2; the employed value of the effect size was based on a
priori knowledge of the domain.

Data analysis plan

Descriptive statistics will be provided for demographic
(gender, age group, origin, etc) and clinical characteris-
tics (diagnosis, disease stage, etc) recorded at baseline.
The aim of the analysis will be to evaluate the changes
in outcome measures over time (1) in the experimental
arm and (2) in the experimental arm in comparison with
the standard arm, using one-way and two-way repeated
measures analysis of variance (ANOVA) (or a non-
parametric equivalent), respectively. Post hoc analysis
will be applied as appropriate. Subgroup analysis of the
outcome measures will also be performed at baseline,
month 6 and month 12 of the study using one-way, two-
way and three-way ANOVA in order to detect potential
differences between specific groups of participants. The
grouping variables that will be employed are (a) the clin-
ical centre (origin), (b) the country of residence, (c) the
age group, (d) the disease stage and (e) the diagnosis
(CLL, MDS). In case an interaction effect is observed,
separate subgroup analyses in the CLL and MDS cohorts
with repeated measures ANOVA will be performed
to assess the effect of intervention on QoL and other
outcome measures. The level of significance for all statis-
tical tests is set to a=0.05, in accordance with the power
calculations.

Monitoring
The study includes a Data Monitoring Committee (DMC).
The DMC will be an independent and multidisciplinary

committee consisting of three to four members such as
clinicians who have expertise in haematological cancers,
ethics and palliative care, and biostatisticians. They will
have access to unblinded data and will monitor accu-
mulating trial data at prespecified intervals in terms of
safety and efficacy and in particular: quality including
completeness and attrition, recruitment across sites and
evidence for differences in the main outcome measures
between arms. Any reports of serious adverse events such
as safety or ethical issues will be brought to the attention
of the principal investigators (PIs).

Safety reporting

Although no safetyissues are foreseen, the PI will promptly
notify all concerned investigators, the ethics commit-
tee(s) and the regulatory authorities of possible findings
that could affect adversely the safety of patients, impact
the conduct of the study, increase the risk of participa-
tion or otherwise alter the independent ethics committee
(IEC)’s approval to continue the trial.

As the study population consists of individuals facing
life-threatening illness, we would not expect it to be
an unusual occurrence for patients to be admitted to
hospital while taking part in the study. We expect that
the most likely serious risk of participating in the MyPal
intervention is (serious) distress. It should be noted
however that symptom reporting is considered to be
part of routine care, and as such, we expect the risks to
be limited. Filling in questionnaires about physical and
psychological symptoms, and QoL may also be upsetting
for patients. However, we expect the risk to be limited as
these are validated questionnaires that address issues that
are discussed in usual care.

Ethics and dissemination

The integration of ePROs via mobile applications has
raised ethical concerns regarding inclusion criteria,
information provided to participants, free and voluntary
consent, as well as respect for their autonomy. These
have been carefully addressed by a multidisciplinary
team, including experts in bioethics. Data processing as
well as the dissemination and exploitation of the study
findings will take place in full compliance with EU data
protection law. A participatory design was adopted
in the development of the digital health platform
involving focus groups and discussions with patients in
order to identify needs and preferences. The protocol
(V.1.0 dated 16 December 2019, included in the online
supplemental material) has received ethical approval
from the ethics committee of San Raffaele Hospital (05
February 2020, registry number 8/2020), the ethics
committee of General Hospital of Thessaloniki ‘George
Papanikolaou’ (20.5.2020, registry number 849), ethics
committee of Karolinska Institutet (20.10.2020), ethics
committee of the University General Hospital of Herak-
lion (07/15.4.2020) as well as the ethics committee of
the University of Brno (01-120220/EK).
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Patient and public involvement

The definition of key research questions was based on
thorough search of the literature where communication
with the healthcare team and better understanding of
health-related information were of paramount impor-
tance for informed decision-making by the patient. A
participatory design was adopted in the development
of the digital health platform involving the established
instrument of focus groups and discussions with patients
in order to identify needs and preferences. In more
detail, multiple focus groups have been organised in all
MyPal clinical sites and the results analysed by means of
established qualitative research methods to main themes/
topics concerning the user needs.

DISCUSSION

Digital health technologies offer the potential for rapid
and spontaneous reporting of symptoms, facilitating
remote monitoring and communication between patients
and HCPs. They have been increasingly implemented in
routine practice in all areas of healthcare, especially during
the COVID-19 pandemic. However, concerns remain
about their acceptability to patients, especially older
people, and the degree to which they may alter patient—
clinician relationships in palliative care contexts.” There-
fore, it is important to rigorously test these interventions
using robust research designs, highlighting usability and
patient acceptability as top priorities.

The MyPal project aspires to offer a personalised
approach for improving the delivery of early palliative
care in patients with cancer, including CLL and MDS that
typically affect the elderly. This will be achieved by empow-
ering patients and their caregivers to actively participate
in the care process through the use of digital health tools
for self-reporting symptoms and events, QoL as well as any
kind of perceived changes in their daily patterns occur-
ring throughout the disease trajectory. Hence, MyPal has
the ambition to formally prove the advantage and substan-
tial improvement of eHealth systems as compared with
traditional methods of palliative care for patients with
cancer and promote self-control of health. By fostering
active participation of patients in disease management,
our project may possibly inspire them into a more active
participation in society as well. In parallel, through the
use of the digital health tools offered by MyPal, HCPs
are likely to experience improved communication with
patients, more timely and accurate interventions, and
an increase in knowledge on effective management of
patients with cancer with patients featuring in an empow-
ered role.

The clinical trial reported herein seeks to test the effi-
cacy of the MyPal digital health platform using a newly
designed smartphone app together with commonly
used wearables to present ePROs to adults with CLL
and MDS to determine if it helps communication with
their healthcare professionals, compared with standard
care. The strengths of this international study include

the ability for patients in the intervention arm to spon-
taneously report on symptoms and concerns, in addition
to regular reporting of symptoms when prompted by the
app. In addition, this study will provide an opportunity to
examine both the advantages and challenges of the MyPal
system from the perspectives of the participating health-
care professionals and to assess the extent to which ePRO
reporting can facilitate more effective and timely commu-
nication, and ultimately benefit patients by improvements
in symptom management.

In summary, data from MyPal will be used to (1)
identify QoL improvements compared with usual care,
(2) provide evidence of improvements in physical and
emotional functioning compared with usual care, and
(8) give acceptability and usefulness of the MyPal digital
health platform for HCPs. We anticipate being able to
disseminate our findings by 2023.
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